In Part I of this report evidences were presented showing that the conduction velocity of a single myelinated fibre in a nerve trunk can be more or less modified by interaction from other fibres. The present investigation was undertaken to reconfirm this finding, [1] in single myelinated fibre preparations arranged somewhat differently from before, [2] in myelinated multi-fibre preparations under the same arrangement as before, and [3] in nerve trunk preparations.
The results obtained appeared to give strong support for the previous confirmation.
As to the isolation technique, the experimental procedure and other general remarks, the reader is referred to the previous report.
Points relevant to each experiment will be mentioned in each respective place.
SINGLE MYELINATED FIBRE PREPARATION
The electrode device employed is essentially of the same type as the previous one, except for the central portion, where two partition walls were provided instead of a single one; one for the spinal nerve containing the isolated axon and the other for the remaining spinal nerves to pass through ( fig.1 ).
The principle of the method lies in comparing the conduction time of an impulse in the isolated axon in two cases, that is, when a certain suprathreshold stimulus is applied to the spinal nerve containing the isolated axon, [1] with and [2] without conditioning shocks being repetitively imposed on the remaining spinal nerves. The second examination is to give us the conduction velocity of the test fibre when influenced only by some neighbouring fibres in the same spinal nerve stimulated, while the first examination shows the velocity which is modified further by the repetitive impulses evoked in other spinal nerves and travelling down along the common nerve trunk, the sciatic.
The object is to assertain whether or not, or to what extent, an influence can be exerted by the repetitive conditioning. sign and grade of interaction are irregular and vary from record to record, but it is certain that they show, as a whole, a slowing of the velocity when conditioned.
As the velocity in the unconditioned fibre is practically constant throughout the experiment, we can assume that the interaction from the adjacent axons in one spinal nerve is practically invariable.
This makes us think that the velocity variation actually observed in the conditioned fibre is very probably due to the interaction coming from neighbouring spinal nerves.
It is not clear whether the effect is exerted directly upon the tested axon, or indirectly through its adjacent fibres, or in both ways.
Since these records were obtained with one and the same preparation, and since most of the factors which can modify the grade of interaction, such as the electrical conductivity of the bathing fluid, the number of conditioning fibres, the proper velocities of the conditioning fibres, the distance between testing and conditioning axons ect., can be regarded as very well constant during the experiment, the most responsible factor for the irregularity of the results seems to be the temporal relation between the impulse initiation of the test fibre and of the conditioning nerves.
This temporal relation was, however, not controlled in any way in the present experiment, so that it was a matter of chance where the test impulse fell between two successive conditioning impulses.
Another general finding in this type of experiment was that the effect was small in extent. Fig. 2 , for example, shows only 0.5 msec. as the maximal prolongation of the conduction time. This point will be picked up again later.
MULTI-FIBRE PREPARATION
Two to five myelinated fibres of approximately the same thickness were prepared at the region near the distal end of a long nerve dissected, to be mounted together in an air gap. Experimental procedure was entirely the same as that described in Part I of this report.
In this case the antidromic conduction can not be free from interaction, because the neighbouring fibres are conducting impulses simultaneously.
This will result in making the difference between dromic and antidromic conduction times apparently smaller as compared to the case of single-fibre preparation, or, in other words, the interaction taking place in the dromic conduction will appear less prominent in a multi-fibre preparation.
This expectation was found to be really the case, that is, the dromic conduction time was longer than the antidromic, but not so markedly as in single-fibre preparations ( fig. 3 ). In a few results, the effect was reversed in sign, as it was in single-fibre preparations.
NERVE TRUNK PREPARATION
The experiment was carried out with a long nerve trunk, which was stretched, after all the branches were cut off, over two pairs of fluid electrodes or of silver wire electrodes, one for stimulating and one for recording. The dromic and antidromic conduction times were measured and compared as before.
So far as we are aware, there has been as yet no report showing the velocity to change according to the conduction direction.
The circumstance was the same in the present experiment, too, namely, in fig. 4 which represents records obtained by just maximal stimuli, there was no significant difference between velocities in both directions.
This can be understood as follows:
Paying attention to the thickest, that is, fastest fibre, we see that the antidromic conduction time should be smallest when the fibre is activated alone (the case of single-fibre preparation), but less and less small with increasing number of fibres co-excited (the case of multi-fibre preparation), to become possibly even equal to the dromic conduction time (the case of nerve trunk preparation).
Of course, in the case of dromic conduction, very many more fibres are co-excited and interacting than in the antidromic conduction.
This will result in making the dromic conduction time longer than that for the antidromic, but the grade can be very little, because most of the fibres drop off on the way, being cut off at every bifurcation- of nearly equal velocities, activated simultaneously (Yamagiwa, 1948 (Yamagiwa, , 1949 (Yamagiwa, , 1950 .
It seems also probable that an interaction may be operating between groups of different velocities, although not to such an extent that they can synchronize.
But, to ascertain this, further experiments are needed.
CONSIDERATION
As to the mechanism of interaction, three major factors are possible: [1] electrotonic effect due to penetration of action current into adjacent fibres Schmitt, 1940, 1942; Rosenblueth, 1943-4; Marazzi and Lorente de NO, 1944; Yamagiwa, 1948) , [2] resistance change in the outside medium of the test fibre , as the result of impedance change of the conditioning fibre (Blair and Erlanger , 1940) , and [3] chemical agents released by the activity of the conditioning fibres (Otani, 1937; Rosenblueth, 1943-4) .
Let us now consider what effect each of these factors can bring about. After the chemical agent hypothesis, the velocity should change in one direction only, slowing or speeding, according to the substance released.
But in fact, it is not the case. The fall of the membrane impedance of nerve fibres when excited is a well-established fact, but we do not know yet exactly how much it is in the case of myelinated fibres, and accordingly whether it is large enough or not to be responsible for the results obtained.
Moreover, it is very improbable that the impedance loss of conditioning fibres can operate in any way to slow the conduction of the conditioned fibre. On the other hand, the electrotonus theory promises a successive, triphasic change of excitability, decrease-increase-decrease, to be impressed at every point of the test fibre at rest by a conditioning impulse passing by. In case the test and conditioning fibres are both transmitting impulses, the one which goes ahead will be pulled back , while the one which lags behind will be pushed forward, provided that the front-to-front distance is not very large. Now, it is note-worthy that our experiments showed, with a few exceptions, that an impulse was slowed when conditioned.
This means, if viewed from the above consideration, that a faster impulse was slowed by a slower to some extent, a phenomenon not intelligible from the resistance change hypothesis . Further, the experiments described in the previous section, in which successive recordings were made under a continued repetitive conditioning, gave us data of different sign and size as the effect of interaction.
Since thereby supramaximal stimuli of a frequency of more than 400 per sec. were used for conditioning, and since, according to Cole and Curtis (1939) , the fall of the membrane impedance outlasts the activity by 2-3 msec. (though at low temperature), we may perhaps regard the impedance as kept approximately constant at a decreased value during the repetitive conditioning.
In spite of this, however, the result was never steady.
Standing on these bases the author is inclined to adopt the electrotonus theory as regards the mechanism of interaction.
However, accepting the excitability change due to electric interaction is equivalent to recognizing the penetration of the current into the test fibre, that is, to taking the outside fluid re-sistance as innegligible, it is clear that the more resistant it is, the more powerful the penetration will be. But, then, the impedance loss of the conditioning fibre will be the more effective in reducing the external resistance of the test fibre as a whole. The effect of excitability change and that of resistance change are thus linked inseparably with each other.
We have, in effect, no particular reason for rejecting the factor of resistance change, especially when the conduction is facilitated.
But, if desired to explain the whole results, including the case of slowing, from a common basis, the electrotonus theory appears to be the most promising.
Whatever the mechanism of interaction may be, the important fact in which we are greatly interested is that interaction can take place in a significant manner between myelinated nerve fibres under nearly physiological conditions. It seems to be of much significance to reconsider some of the neurophysiological facts or knowledges hitherto established from this stand-point, for example, the phenomena of synchronization, simultaneous firing of adjacent fibres, synaptic delay, facilitation and inhibition, ect.
Among others, let us take up here two fundamental problems. One is velocity measurement with a nerve trunk as material in an ordinary way. Except when the stimulus is weak enough to activate just a single fibre, the velocity determined in this way will never be one proper to any fibre, but one more or less modified by interaction among fibres activated.
For obtaining the proper velocity of a certain definite fibre, it is essential to exclude the effect of interaction, that is, to"stimulate"just the fibre, but not to"record"therefrom. Most experiments have been done without paying much attention to this point. In this respect, Erlanger and Gasser's famous findings on the conduction rate in different groups of fibres should be criticized along the lines stated above.
Another is about the difference of velocity of nerve fibres in peripheral and central regions.
There is much evidence showing that the conduction rate is smaller in the central nervous system than in the peripheral nerve (Gasser and Graham, 1933; Dun, 1941; Lloyd and McIntyre, 1950; Mashima, 1951; Rexed and Strom, 1952; Tasaki, 1952; Holmgren, 1954) . Further, in preparations from winter bull-frogs the velocity is smaller in the dorsal root than in the sciatic nerve (Tsumuraya, 1951) . The slowing may in part certainly be due to the smaller fibre diameter or/and the narrower node spacing, but, at the same time, it may also be due to the retarding effect of interaction, because there, in the central nervous system, the closer assembling of fibres and presumably the higher interfibrous fluid resistance due to it, seem, together with the low temperature, to favour interaction greatly.
SUMMARY
By using single-fibre, multi-fibre and nerve trunk preparations, the phenomena. of interaction which were confirmed to occur under nearly physiological conditions in the previous report, were reconfirmed.
The conduction rate in a single myelinated fibre in a spinal nerve was found to be mostly lessened by repetitive conditioning of adjacent spinal nerves. The experiments on myelinated multi-fibre preparations yielded results essentially con-sistent, but smaller in grade, with those obtained in Part I. In case nerve trunks were used, no appreciable change was observed as regards the velocity insofar as examined under usual conditions, but an application of high resistent fluids together with a low temperature brought about a significant decrease in velocity.
The mechanism and implications of interaction were discussed.
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